We investigate two kinds of special almost geodesic mappings of the third type in this paper.
Introduction
A lot of research papers and monographs [1] - [30] are dedicated to the theory of geodesic mappings of Riemannian spaces, affine connected ones and their generalizations. Sinyukov [22] and Mikeš [1] , [2] [12], [13] , [29] gave some other significant contributions to the study of almost geodesic mappings of affine connected spaces.
Let GA N be an N-dimensional space with an affine connection L given with the aid of components L where a(t) and b(t) are functions of a parameter t, and || denotes the covariant derivative with respect to the connection in A N . A mapping f of an affine connected space A N onto a space A N is an almost geodesic mapping if it any geodesic line of the space A N turns into an almost geodesic line of the space A N .
Sinyukov [22] singled out the three types, π 1 , π 2 , π 3 , of almost geodesic mappings for spaces without torsion. We investigate mappings of the type π 3 for spaces with torsion in the present article. In the case of a differentiable manifold with non-symmetric affine connection L i jk , there exist two kinds of the covariant derivative of a vector λ h defined as follows:
For this reason, in the case of a space with non-symmetric affine connection we can define two kinds of almost geodesic lines on this space and we can also define two kinds of almost geodesic mappings between two spaces.
There are five linearly independent curvature tensors into space GA N [16] . We are specially interested in the following ones [30] in this paper:
where , denotes prime derivative of a magnitude (affine connection coefficients in our case). Curvature tensors (1.1) may be expressed in the form
is Riemannnian-Christofel curvature tensor and ";" denotes the covariant derivative of a magnitude with respect to the affine connection of the associated space A N of the space GA N .
Almost geodesic mappings of non-symmetric affine connected spaces
One can define four kinds of a covariant derivative [14] , [15] in the space GA N with non-symmetric affine connection L A curve = (t) is the first kind almost geodesic line if its tangential vector λ h (t) = dx h /dt 0 satisfies the equations 
where a 2 (t) and b 2 (t) are functions of a parameter t.
A mapping f of the space GA N onto a space with non-symmetric affine connection GA N is the first kind almost geodesic mapping if any geodesic line of the space GA N turns into the first kind almost geodesic line of the space GA N . This mapping is the second kind almost geodesic mapping if any geodesic line of the space GA N turns into the second kind almost geodesic line of the space GA N .
We put
where 
identically, where a Analogously it is satisfied the next one: Theorem 2.2. A mapping f of the space GA N onto GA N is an almost geodesic mapping of the second kind if and only if the deformation tensor P h i j satisfies the conditions
identically, where a 
In the equation (2.9), magnitude ν m is a covariant vector, magnitude µ is an invariant one and magnitude ξ h ij is an anti-symmetric tensor. The equations (2.7) and (2.9) characterize the third type almost geodesic mapping of the first kind. We denote that mapping as π Almost geodesic mapping of the second kind of a space GA N into a space GA N is the third kind π , we obtain it holds
In this case, as in the previous one, a magnitude ν m is a covariant vector, magnitude µ is an invariant one and magnitude ξ h i j is an antisymmetric tensor. The equations (2.7) and (2.11) characterize the third type almost geodesic mapping of the first kind. That mapping we denote as π Let a mapping π 1 3 : GA N → GA N has the property of reciprocity, i.e. let its inverse mapping be a mapping of the type π 1 3 type also. Then, it is satisfied
whereν m is a vector andμ is an invariant. From this equation (see [25] ) it follows the condition
where
Magnitude ρ in this equation is an invariant, and magnitude θ m is a vector. Suppose the conditions (2.13) are satisfied identically with respect to ϕ h . Then, there exists a special class of almost geodesic mappings of the type π 1 3 . Basic equations which characterize mappings from this class [25] has the form
14) 17) where θ i , η i are vectors and ρ is an invariant.
Curvature tensors and π 3 -mappings
Our purpose is discovering change formulas of curvature tensors under the almost geodesic mappings of the types π 
of a vector ϕ h from the space GA N based on the connection of the associated space A N ,
Magnitudes ρ, η i and ϕ i in the equations (3.1), (3.2) are an invariant, a covariant vector and a contravariant one, respectively.
Proof. Validity of this proposition holds directly from the equations (2.15), (2.16 ) and the definition of the covariant derivatives of the first and the second kind. 
Proof. Covariant derivative of the equation (2.14) by x k with respect to the space A N returns
If we interchange the result (3.1) in this equation, we obtain
which proves this proposition. 
Proof. From the equation (2.14) we get
Based on the this result, we obtain
which, after ordering of this equation, proves the proposition.
The following lemma is useful in our research presented below. 
of the associated space A N and the corresponding one R h i jk of the space A N satisfy the equation
Proof. With respect to the equation (2.14) we have it holds
which causes the equation
which proves this lemma. If we denote expressions in brackets from the equation (3.6) as
this equation becomes
Theorem 3.5. Let f : GA N → GA N be an almost geodesic mapping of the type π satisfy the equation
where 10) and ψ ik and σ ijk are given by (3.7).
Proof. Firstly, based on the equation (3.3), we obtain it holds
The first of the equations in (1.2) is
Based on it, after the involving of results obtained in this proof and result presented in Lemma 2.1, we prove this theorem is valid. 
and ψ ik and σ ijk are given by (3.7).
Proof. Based on the second of the equations (1.2) which is
the equation (3.1) and the result (3.11) we obtain it holds
which proves this theorem. satisfy the equation
where 15) and ψ ik and σ ijk are given by (3.7).
Proof. As we can conclude from the second and the third equation in (1.2), it holds
Based on the equation (3.4), we conclude it holds
It also holds
which combined with K 
where 18) and ψ ij and σ ijk given by (3.7).
Proof. After the symmetrization without division of the equation (3.4) by indices j and k, we obtain
Based on the equation 
where 20) and ψ ij and σ ijk given by (3.7).
Proof. The validity of this theorem holds directly from the equation (1.2), the fifth one which is As result of the equation (3.21), we obtain it holds 
for ψ r ij , ψ ij , σ ijk defined as above.
